1. Introduction {#sec1-brainsci-10-00341}
===============

After the Severe Acute Respiratory Syndrome (SARS) Coronavirus outbreak of 2002--2003, the International Health Regulations (IHR) of the World Health Organization (WHO), which had been first adopted in 1969, were revised in 2005 to extend their scope to any public health risk that might affect human health, irrespective of the source. Emphasis was put on the risk that the increasing international travel and trade could facilitate the international spread of disease, requiring a coordinated international response. Since the 2005 IHR adoption, the WHO has formally declared six Public Health Emergencies of International Concern (PHEIC), the latter of which, the 2019 coronavirus disease (COVID-19), is still ongoing \[[@B1-brainsci-10-00341]\]. COVID-19 is caused by a newly identified coronavirus which can induce SARS in man (SARS-CoV-2), as a consequence of a probable zoonotic spillover \[[@B2-brainsci-10-00341]\], firstly reported in Central China in December 2019 \[[@B3-brainsci-10-00341]\]. Due to person-to-person transmission, it has rapidly spread in Europe \[[@B4-brainsci-10-00341]\], with northern Italy becoming Europe's epicenter \[[@B5-brainsci-10-00341]\], and USA \[[@B6-brainsci-10-00341]\]. As of 1 May 2020, over 3 million cases have been reported worldwide, affecting more than 200 countries.

Since the beginning of the pandemic, most clinical and research efforts have been allocated to advance our understanding of the virus properties and pathogenic armory in order to treat the infection and protect from it \[[@B7-brainsci-10-00341]\]. However, according to some research evidence, the COVID-19 pandemic is also unraveling a potential gap in mental health services during emergencies \[[@B8-brainsci-10-00341]\]. In particular, the COVID-19 outbreak would result in higher levels of psychological distress among the general population \[[@B8-brainsci-10-00341]\] as well as a higher risk or symptom exacerbation among people suffering from a pre-existing mental health condition \[[@B9-brainsci-10-00341]\], possibly triggered by concerns about its rapid escalation and global spread \[[@B1-brainsci-10-00341]\] as a deadly threat \[[@B10-brainsci-10-00341]\]. Furthermore, alarming media reports may unintendedly amplify fear reactions \[[@B11-brainsci-10-00341]\], with potential detrimental consequences for people susceptible to negative emotional states. Importantly, the pandemic has required unprecedented measures by national governments including imposing quarantine to citizens \[[@B12-brainsci-10-00341]\]. The experience of being quarantined may be negative, as evidence suggests a wide range of long-lasting mental health problems in a substantial proportion of individuals \[[@B13-brainsci-10-00341]\]. While there is no strong evidence that any particular demographic factors carry a higher risk of poor psychological outcome following the obligation of home quarantine \[[@B13-brainsci-10-00341]\], a pre-existing psychiatric history seems to predict a worse outcome \[[@B14-brainsci-10-00341]\] and a higher need for support during quarantine \[[@B13-brainsci-10-00341]\].

Among vulnerable populations, young individuals with autism spectrum disorders (ASD) are of particular concern for the impact that the COVID-19 outbreak may have on their wellbeing as well as the specific support they may need to preserve their mental health through the pandemic \[[@B15-brainsci-10-00341]\]. ASD are a group of conditions characterized by social communication problems, difficulties with reciprocal social interactions, and unusual patterns of repetitive behavior \[[@B16-brainsci-10-00341]\]. Such features are associated with a preference for highly predictable environments, whereas ASD individuals may feel stressed, anxious or confused if unpredictable or complex changes occur \[[@B17-brainsci-10-00341]\]. The COVID-19 outbreak has undoubtedly led to a quick-paced and rapidly shifting social situation which may increase ASD individuals' difficulties.

The purpose of this study was threefold. The main aim was to rapidly investigate the impact of the COVID-19 outbreak on ASD individuals through an online parent survey carried in Northern Italy, one of the European regions mostly affected \[[@B5-brainsci-10-00341]\]. Due to the ASD individuals' difficulty to deal with the unexpected, a mainly unfavorable psychosocial and behavioral outcome was hypothesized. A further aim was to investigate whether any pre-pandemic sociodemographic or clinical characteristics would predict a negative impact of the pandemic on ASD individuals' wellbeing. Based on previous evidence \[[@B13-brainsci-10-00341],[@B14-brainsci-10-00341]\], psychological problems predating the emergency were hypothesized to predict a poor outcome. Finally, the survey served to characterize the needs of ASD individuals and their families from a narrative perspective, by collecting the parents' perceptions, as a first step to improving their quality of health care.

2. Materials and Methods {#sec2-brainsci-10-00341}
========================

2.1. Research Design {#sec2dot1-brainsci-10-00341}
--------------------

Google Forms was used to create an online parent survey to be shared through the dissemination of a hyperlink. The survey was available online from the 6 April to the 20 April 2020. All participants provided electronic informed consent that contained information about the purpose of the study, procedures, benefits of participating, voluntary participation, and contact information of the researchers. The survey was part of a larger study which was approved by the research ethics committee at the Integrated University Hospital of Verona (CESC 2242 and CESC 2243).

2.2. Participants {#sec2dot2-brainsci-10-00341}
-----------------

Parents and guardians of individuals with an ASD diagnosis were asked by healthcare professionals affiliated with the Veneto Autism Spectrum Disorder Regional Centre at the Integrated University Hospital of Verona to fill out the online survey. Autism advocacy and family support networks were additionally used to distribute and directly encourage survey participation. Children' ASD diagnosis was self-reported.

2.3. Instrument {#sec2dot3-brainsci-10-00341}
---------------

The parent survey was developed by a focus group of physicians, psychologists, and child life specialists, also taking the advice from parents of children with ASD. The survey consisted of 40 questions (18 multiple choice questions, 20 yes/no questions, and 2 open-response questions) in 3 categories: (i) ASD individuals' socio-demographic and clinical characteristics, (ii) impact of the COVID-19 outbreak on their wellbeing, and (iii) needs to deal with the emergency. Participants were allowed to select only 1 item for each multiple-choice question.

2.4. Analyses {#sec2dot4-brainsci-10-00341}
-------------

The final raw data were downloaded from Google Forms into a Microsoft Excel file for analysis using SPSS software (Version 26.0; IBM Corp, Armonk, NY, USA). Descriptive statistics were used to provide baseline information concerning survey participants' ASD children. Then, multiple logistic regressions were performed to investigate whether any ASD individuals' socio-demographic or clinical characteristics would predict a greater frequency and intensity of behavior problems following the COVID-19 outbreak.

The open-response questions did not have a scoring system. The needs identified by the survey responses were gathered with the intent of informing healthcare professionals in their assessment and management of individuals with an ASD diagnosis during the ongoing COVID-19 emergency. Two authors independently evaluated such answers and pooled them into categories (e.g., healthcare, social, financial needs, etc.). In the rare instances of discrepant category attribution, consensus was reached through discussion with a third senior clinical researcher.

The survey was not intended to formally assess severity of ASD among participants' children.

3. Results {#sec3-brainsci-10-00341}
==========

A total of 529 respondents participated in the survey. As 2 participants did not answer any questions at all, a total of 527 participants were included in the study. Across the 38 closed questions, survey participants provided 18,738 answers, while 373 answers were missing (\<2%). Further, 34 answers and 1 missing item were deemed inconsistent (\<0.2%) and excluded from the final analyses.

3.1. Socio-Demographic and Clinical Characteristics {#sec3dot1-brainsci-10-00341}
---------------------------------------------------

The mean age of participants' children was 13 years (SD = 8.1). Almost all of them were from the Veneto region (99.4%) and the large majority were living in married or cohabiting couple families (88.2%). Most children had at least 1 sibling (71.6%), and one out every 10 siblings had a neurodevelopmental disorder (NDD) diagnosis (10.2%). Most children were receiving private therapy (66.2%) and most parents were members of autism advocacy and family support networks (67.1%) ([Table 1](#brainsci-10-00341-t001){ref-type="table"}).

Only one every three children had a fluent language (33.1%). About half of the entire sample was presenting with behavior problems from before the outbreak of COVID-19 (51.5%); among those, 42.2% were receiving pharmacological treatment. At least 1 comorbid medical condition was reported in 27.8% of ASD individuals, with neuromotor and gastrointestinal conditions and allergies and food sensitivity being the conditions most frequently reported ([Table 1](#brainsci-10-00341-t001){ref-type="table"} and [Supplementary Table S1](#app1-brainsci-10-00341){ref-type="app"}).

3.2. Psychosocial and Behavioral Impact of the Emergency Outbreak {#sec3dot2-brainsci-10-00341}
-----------------------------------------------------------------

COVID-19 positivity was reported among 1.3% of nuclear family members and 4.4% of extended family members, with bereavement occurring in 2.3% of cases. Approximately one out of four parents stopped working due the emergency outbreak (26.1% of mothers and 27.5% of fathers). The large majority of them evaluated the current period of change and restrictions as challenging or very challenging (93.9%) and more challenging than before the emergency outbreak (77%) ([Table 2](#brainsci-10-00341-t002){ref-type="table"}).

Following the emergency outbreak, a proportion of parents reported support from the Local Healthcare Services (27.7%), with the large majority of them reporting both direct (70.1%; e.g., calls, videocalls) and indirect (84%; e.g., text messages, homework assignments) school support as well as support from the private therapist (73.3%). For each type of support, an only slightly lower proportion of parents considered it from sufficiently useful to very useful during the ongoing emergency ([Table 2](#brainsci-10-00341-t002){ref-type="table"}).

A proportion of parents reported difficulties in managing their child's meals (23%), autonomies (31%), free time (78.1%), and structured activities (75.7%). For each activity, an almost overlapping proportion of parents reported such activity as more difficult than before the emergency outbreak. Overall, compared to before the emergency outbreak, behavior problems were reported being more intense (35.5%) and more frequent (41.5%) in a substantial proportion of ASD individuals. Due to the onset of behavior problems, an emergency contact with the child's Neuropsychiatrist was required in 19.1% of cases, while an access to the Accident and Emergency (A&E) happened in 1.5% of cases ([Table 2](#brainsci-10-00341-t002){ref-type="table"}).

3.3. Predictors of Emergency Outbreak Negative Impact on Wellbeing {#sec3dot3-brainsci-10-00341}
------------------------------------------------------------------

A multiple logistic regression tested for an effect of (i) behavior problems predating the emergency (yes/no), (ii) age, (iii) language (fluent/non-fluent), (iv) being an only child (yes/no) as a proxy of greater social isolation in quarantine, (v) medical comorbidity (yes/no), (vi) parenting couple situation (married or cohabiting/separated or single parent), (vii) support by Local Healthcare Services since COVID-19 (yes/no), (viii) direct school support since COVID-19 (yes/no), (ix) indirect school support since COVID-19 (yes/no), (x) private therapist support since COVID-19 (yes/no or no private therapist from before COVID-19) on the intensity of the behavior problems following the emergency outbreak (more intense/equally or less intense). The logistic regression model was statistically significant, *χ*^2^ (10, N = 440) = 32.338, *p* \< 0.001. ASD individuals with preexisting behavior problems were 2.16 times more likely to exhibit more intense behavior problems that those without preexisting behavior problems. Increasing age and living with a separated or single parent were associated with a reduction in the likelihood of exhibiting more intense behavior problems, while not receiving indirect school support during the emergency tended to be associated with an increased likelihood of exhibiting more intense behavior problems ([Table 3](#brainsci-10-00341-t003){ref-type="table"}).

A further multiple logistic regression tested for the effect of (i) behavior problems predating the emergency (yes/no), (ii) age, (iii) language (fluent/non-fluent), (iv) being an only child (yes/no), (v) medical comorbidity (yes/no), (vi) parenting couple situation (married or cohabiting/separated or single parent), (vii) support by Local Healthcare Services since COVID-19 (yes/no), (viii) direct school support since COVID-19 (yes/no), (ix) indirect school support since COVID-19 (yes/no), (x) private therapist support since COVID-19 (yes/no or no private therapist from before COVID-19) on the frequency of the behavior problems following the emergency outbreak (more frequent/equally or less frequent). The logistic regression model was statistically significant, *χ*^2^ (10, N = 444) = 18.502, *p* = 0.047. ASD individuals with preexisting behavior problems were 1.67 times more likely to exhibit more frequent behavior problems that those without preexisting behavior problems ([Table 4](#brainsci-10-00341-t004){ref-type="table"}).

3.4. Needs to Deal with the Emergency: A Narrative Perspective {#sec3dot4-brainsci-10-00341}
--------------------------------------------------------------

Out of 527 survey participants, 406 parents (77%) reported at least one need to the open-response question about what could be of help do deal with the ongoing emergency. Ten of them reported more than one need (4 participants reported 2 needs, 6 participants reported 3 needs), for a total of 422 responses. The most commonly reported need was for in-home healthcare support (29.9%), followed by center-based healthcare support (10.4%), loosening quarantine restrictions (9.7%), ending lockdown (7.1%), and in-hospital healthcare support (7.1%; [Table 5](#brainsci-10-00341-t005){ref-type="table"}).

4. Discussion {#sec4-brainsci-10-00341}
=============

To our knowledge, this is the first study which systematically explored the impact of the COVID-19 outbreak in a population of individuals suffering from an autism spectrum disorder (ASD). Results from this parent survey indicate that the large majority of parents of ASD individuals consider the period of change and restrictions that has followed the onset of the emergency as challenging and requiring more commitment than before. Most support was delivered by school services, followed by private therapists and local healthcare services. Consistent with previous reports of executive functioning deficits making ASD individuals more vulnerable to routine disruption \[[@B18-brainsci-10-00341]\], an elevated number of parents reported difficulties in managing their children's daily activities, especially in terms of free time and structured activities. Despite requiring specialist intervention in a relatively small proportion of cases, and almost never ending in hospital emergency assessments, behavior problems worsened in more than one third of ASD individuals.

In line with previous evidence that pre-existing psychological difficulties seem to be the only clear predictor of poorer mental health outcomes following respiratory syndromes \[[@B14-brainsci-10-00341]\] and quarantine \[[@B13-brainsci-10-00341]\], the most relevant finding of this survey is that ASD individuals with behavior problems predating the COVID-19 outbreak are twice as likely to experience more intense and more frequent behavior problems since the beginning of the emergency. As independent evidence supports decreasing symptom levels from childhood to young adulthood in ASD, especially in verbally fluent individuals \[[@B19-brainsci-10-00341]\], we also tested whether the age and language level of survey participants' children with ASD would predict a worsening of the behavior problems. Results suggest that older age may play a protective role with regards to the emergency-induced intensification of behavior problems, while the effect of language failed to reach statistical significance. Furthermore, despite social isolation and mental health problems may co-occur in childhood \[[@B20-brainsci-10-00341]\], as well as medical conditions and ASD \[[@B21-brainsci-10-00341]\], being an only child, as a proxy of greater social isolation, and comorbid medical conditions did not predict a poorer outcome in terms of more intense or more frequent behavior problems following the COVID-19 outbreak and the implementation of restrictive measures and quarantine. Interestingly, living with a separated or single parent was associated with a better outcome in terms of intensity of behavior problems. Despite being counterintuitive, such a finding may reflect a more simplified parent--child interaction which could be effective in preventing the deterioration of the child's wellbeing during quarantine and restrictions. Future studies would need to clarify this issue. Furthermore, it is important to highlight that such evidence does not necessarily apply to other social contexts. Finally, ASD individuals not receiving school support since the COVID-19 outbreak tended to express more intense behavior problems, suggesting the importance of maintaining contact with the school during the emergency.

The last scope of this study was to narratively collect the parents' perceived needs through the emergency by offering an open-response question at the end of the survey. About half of the participants reported needing support from healthcare services, especially in-home services. Interestingly, almost one every five parents reported that loosening restrictions or ending the lockdown would be of help.

Outbreaks of emerging infections such as COVID-19 can elicit strong fear reactions and preoccupations with downstream effects on physical and mental health, especially in vulnerable individuals \[[@B22-brainsci-10-00341]\]. Moreover, such negative impacts on health could be worsened by the experience of being quarantined \[[@B13-brainsci-10-00341]\]. Autism is no exception. Even though it is a complex genetic disorder, the effect of the environment in shaping the behavioral phenotype should not be underestimated. In fact, a high emotional climate, such as that resulting from the COVID-19 emergency outbreak, has been associated with increased levels of maladaptive behavior in ASD over time \[[@B23-brainsci-10-00341]\]. Furthermore, families of individuals with ASD have been reported to experience greater stress than families whose children suffer from other disabilities \[[@B24-brainsci-10-00341],[@B25-brainsci-10-00341]\], making a compelling case for the implementation of youth-oriented mental health prevention and early intervention strategies \[[@B26-brainsci-10-00341],[@B27-brainsci-10-00341]\]. Evidence supports the effectiveness of such interventions in mitigating disabilities and even improving skills among young individuals with ASD \[[@B28-brainsci-10-00341]\].

Surveys performed during previous Public Health Emergencies of International Concern (PHEIC) have provided timely data to inform best practices in responding to the emergency \[[@B29-brainsci-10-00341]\]. Similarly, the online survey presented here has proved to be a powerful data collection tool, benefiting from the strengths that have been associated to this type of instrument such as having a large sample size, fast response times, timely data processing, and low costs \[[@B30-brainsci-10-00341]\]. Moreover, thanks to the solid infrastructure of autism advocacy and family support networks, we were able to mitigate the risk of poor response rates and improve sample representativeness, collecting data from over five hundred ASD individuals and their families in a catchment area (the Veneto Region) of about 5 million people. However, the findings of this study have to be seen in light of some limitations. In particular, in spite of the aforementioned advantages, the survey suffered from the lack of a standardized assessment of clinical features such as language and behavior problems. Such aspects may limit the comparability of outcomes among different studies as well as internal comparisons in any follow-up assessments. Furthermore, despite collecting information on children's language and behavior problems predating the emergency as a proxy of their baseline cognitive and adaptive functioning, due to its nature, the online survey did not allow investigating such aspects through a standard method such as psychometric tests. Furthermore, information on the gender of ASD children was not available through the online survey. Even though the main aim of the study was not to investigate gender differences in response to the COVID-19 outbreak in ASD, we acknowledge the limitation.

In conclusion, the present survey indicates that the ongoing COVID-19 emergency has resulted in a challenging period for most ASD individuals and their families, with increased difficulties in managing daily activities and at least one in every three children presenting with more frequent or more intense behavior problems. Children with behavior problems predating the COVID-19 outbreak were found to be particularly at risk to present with more intense and more frequent disruptive behavior. Even though ASD children were receiving different types of support, also requiring specialist or emergency interventions in a relatively low proportion of cases, a number of needs emerged, including receiving more healthcare support, especially from in-home services, as well as interventions to tackle a potentially disruptive quarantine.

The authors would like to thank the survey participants and their families for their cooperation and commitment as well as acknowledge infrastructure from the Integrated University Hospital of Verona and the University of Verona.

The following are available online at <https://www.mdpi.com/2076-3425/10/6/341/s1>. Table S1: Responses to the open-response question about what medical comorbidity was present in children with ASD.

###### 

Click here for additional data file.
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###### 

Socio-demographic and clinical characteristics.

                                                                         M       (SD)
  ---------------------------------------------------------------------- ------- ---------
  Age (years)                                                            13      8.1
                                                                         **N**   **(%)**
  Veneto Region Province                                                         
  Belluno                                                                41      7.8
  Padova                                                                 88      16.8
  Rovigo                                                                 26      5
  Treviso                                                                40      7.6
  Venezia                                                                73      13.9
  Verona                                                                 149     28.4
  Vicenza                                                                105     20
  Other Region                                                           3       0.6
  Missing                                                                2       
  Parenting couple situation                                                     
  Married/Cohabiting                                                     463     88.2
  Separated                                                              31      5.9
  Single parent                                                          31      5.9
  Missing                                                                2       
  Only child                                                                     
  No                                                                     374     71.6
  Yes                                                                    148     28.4
  Missing                                                                2       
  Number of siblings \*                                                          
  1                                                                      290     77.5
  2                                                                      65      17.4
  3                                                                      15      4
  4                                                                      3       0.8
  5                                                                      1       0,3
  Missing                                                                0       
  Siblings diagnosed with NDD (ASD, ADHD, etc.) \*                               
  No                                                                     336     89.8
  Yes                                                                    38      10.2
  Missing                                                                0       
  Child receiving private therapy                                                
  No                                                                     175     33.8
  Yes                                                                    342     66.2
  Missing                                                                4       
  Membership in Autism advocacy/family support networks                          
  No                                                                     172     32.9
  Yes                                                                    351     67.1
  Missing                                                                4       
  Child's language level                                                         
  Fluent speech                                                          174     33.1
  Phrase speech                                                          146     27.8
  No phrase speech                                                       205     39
  Missing                                                                2       
  The child was presenting with behavior problems from before COVID-19           
  No                                                                     251     48.5
  Yes                                                                    266     51.5
  Missing                                                                6       
  Pharmacological treatment for behavior problems \*\*                           
  No                                                                     152     57.8
  Yes                                                                    111     42.2
  Missing                                                                3       
  Comorbid medical conditions                                                    
  No                                                                     377     72.2
  Yes                                                                    145     27.8
  Missing                                                                5       

\* Of those reporting siblings; \*\* Of those reporting behavior problems from before COVID-19; NDD, Neurodevelopment disorder; ASD, Autism spectrum disorder; ADHD, Attention Deficit Hyperactivity Disorder.
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###### 

Psychosocial and behavioral impact of the emergency outbreak.

                                                                                                      N     (%)
  --------------------------------------------------------------------------------------------------- ----- ------
  COVID-19 positivity among nuclear family members                                                          
  No                                                                                                  519   98.7
  Yes                                                                                                 7     1.3
  Missing                                                                                             1     
  COVID-19 positivity among extended family members                                                         
  No                                                                                                  500   95.6
  Yes                                                                                                 23    4.4
  Missing                                                                                             4     
  Bereavement due to COVID-19                                                                               
  No                                                                                                  514   97.7
  Yes                                                                                                 12    2.3
  Missing                                                                                             1     
  Mother's current working situation                                                                        
  Regularly commuting to work                                                                         92    17.6
  Smart working                                                                                       98    18.7
  Not working because of COVID-19                                                                     137   26.1
  Not working since before COVID-19                                                                   197   37.6
  Missing                                                                                             3     
  Father's current working situation                                                                        
  Regularly commuting to work                                                                         212   42
  Smart working                                                                                       104   20.6
  Not working because of COVID-19                                                                     139   27.5
  Not working since before COVID-19                                                                   50    9.9
  Missing                                                                                             22    
  Judgement on this period of change and restrictions                                                       
  Very challenging                                                                                    284   54
  Challenging                                                                                         210   39.9
  Not challenging                                                                                     32    6.1
  *Missing*                                                                                           1     
  Judgement on this period of change and restrictions as compared to before COVID-19                        
  More challenging                                                                                    405   77
  Equally challenging                                                                                 86    16.3
  Less challenging                                                                                    35    6.7
  Missing                                                                                             1     
  Support by Local Healthcare Services since COVID-19                                                       
  Daily contacts                                                                                      7     1.4
  Weekly contacts                                                                                     98    19.4
  Twice weekly contacts                                                                               35    6.9
  No contact                                                                                          366   72.3
  Missing                                                                                             21    
  Usefulness of support by Local Healthcare Services during COVID-19                                        
  Very useful                                                                                         10    2.2
  Useful                                                                                              28    6.1
  Sufficiently useful                                                                                 65    14.1
  Not very useful                                                                                     93    20.1
  Not useful                                                                                          266   57.6
  Missing                                                                                             65    
  Direct school support since COVID-19                                                                      
  Daily contacts                                                                                      110   22.5
  Weekly contacts                                                                                     157   32.2
  Twice weekly contacts                                                                               75    15.4
  No contact                                                                                          146   29.9
  Missing                                                                                             39    
  Indirect school support since COVID-19                                                                    
  Daily contacts                                                                                      138   28.7
  Weekly contacts                                                                                     159   33.1
  Twice weekly contacts                                                                               106   22.1
  No contact                                                                                          77    16
  Missing                                                                                             47    
  Usefulness of school support during COVID-19                                                              
  Very useful                                                                                         60    12.9
  Useful                                                                                              113   24.4
  Sufficiently useful                                                                                 116   25
  Not very useful                                                                                     93    20
  Not useful                                                                                          82    17.7
  Missing                                                                                             63    
  Private therapist support since COVID-19                                                                  
  Daily contacts                                                                                      43    12.6
  Weekly contacts                                                                                     148   43.4
  Twice weekly contacts                                                                               59    17.3
  No contact                                                                                          91    26.7
  Missing                                                                                             1     
  Usefulness of private therapist during COVID-19                                                           
  Very useful                                                                                         65    19.6
  Useful                                                                                              80    24.1
  Sufficiently useful                                                                                 64    19.3
  Not very useful                                                                                     50    15.1
  Not useful                                                                                          73    22
  Missing                                                                                             10    
  Difficulties in managing the child's meals since COVID-19                                                 
  No                                                                                                  404   77
  Yes                                                                                                 121   23
  Missing                                                                                             2     
  Greater difficulties in managing the child's meals as compared to before COVID-19                         
  No                                                                                                  378   71.9
  Yes                                                                                                 148   28.1
  Missing                                                                                             1     
  Difficulties in managing the child's autonomies since COVID-19                                            
  No                                                                                                  361   69
  Yes                                                                                                 162   31
  Missing                                                                                             4     
  Greater difficulties in managing the child's autonomies as compared to before COVID-19                    
  No                                                                                                  372   71
  Yes                                                                                                 152   29
  Missing                                                                                             3     
  Difficulties in managing the child's free time since COVID-19                                             
  No                                                                                                  115   21.9
  Yes                                                                                                 411   78.1
  Missing                                                                                             1     
  Greater difficulties in managing the child's free time as compared to before COVID-19                     
  No                                                                                                  97    18.4
  Yes                                                                                                 429   81.6
  Missing                                                                                             1     
  Difficulties in managing the child's structured activities since COVID-19                                 
  No                                                                                                  126   24.3
  Yes                                                                                                 393   75.7
  Missing                                                                                             8     
  Greater difficulties in managing the child's structured activities as compared to before COVID-19         
  No                                                                                                  123   23.8
  Yes                                                                                                 394   76.2
  Missing                                                                                             10    
  Intensity of the child's behavior problems as compared to before COVID-19                                 
  More intense                                                                                        183   35.5
  Equally intense                                                                                     264   51.3
  Less intense                                                                                        68    13.2
  Missing                                                                                             12    
  Frequency of the child's behavior problems as compared to before COVID-19                                 
  More frequent                                                                                       216   41.5
  Equally frequent                                                                                    229   44
  Less frequent                                                                                       76    14.6
  Missing                                                                                             6     
  Contacts with the child's Neuropsychiatrist due to behavioral problems since COVID-19                     
  No                                                                                                  424   80.9
  Yes                                                                                                 100   19.1
  Missing                                                                                             3     
  Access to A&E for child's behavioral problems since COVID-19                                              
  No                                                                                                  514   98.5
  Yes                                                                                                 8     1.5
  Missing                                                                                             5     
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###### 

Predictors of emergency outbreak negative impact on intensity of behavior problems.

  -------------------------------------------------------------------------------------------------------
                                         B        S.E.    Wald\        *p*-Value   OR      95% CI
                                                          Chi-Square                       
  -------------------------------------- -------- ------- ------------ ----------- ------- --------------
  Age                                    −0.037   0.019   3.981        0.046       0.963   0.929--0.999

  Behavior problems predating COVID-19   0.770    0.215   12.869       \<0.001     2.160   1.418--3.291

  Non-fluent language                    0.352    0.243   2.100        0.147       1.422   0.883--2.290

  Medical comorbidity                    0.317    0.241   1.726        0.189       1.372   0.856--2.201

  Only child                             0.286    0.233   1.507        0.220       1.331   0.843--2.102

  Separated/single parent                −0.778   0.383   4.127        0.042       0.459   0.217--0.973

  No support from Local Health Service   0.050    0.241   0.043        0.836       1.051   0.656--1.685

  No direct support from school          −0.127   0.255   0.247        0.619       0.881   0.534--1.453

  No indirect support from school        0.605    0.322   3.540        0.060       1.831   0.975--3.439

  No support from private therapist      −0.073   0.214   0.118        0.732       0.929   0.610--1.414
  -------------------------------------------------------------------------------------------------------

Note: OR, odds ratio; CI, confidence interval.
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###### 

Predictors of emergency outbreak negative impact on frequency of behavior problems.

  -------------------------------------------------------------------------------------------------------
                                         B        S.E.    Wald\        *p*-Value   OR      95% CI
                                                          Chi-Square                       
  -------------------------------------- -------- ------- ------------ ----------- ------- --------------
  Age                                    −0.024   0.018   1.841        0.175       0.976   0.943--1.011

  Behavior problems predating COVID-19   0.513    0.201   6.509        0.011       1.670   1.126--2.477

  Non-fluent language                    0.304    0.226   1.800        0.180       1.355   0.869--2.111

  Medical comorbidity                    0.221    0.229   0.933        0.334       1.248   0.796--1.954

  Only child                             −0.004   0.224   0.000        0.984       0.996   0.642--1.544

  Separated/ single parent               −0.229   0.329   0.486        0.486       0.795   0.417--1.515

  No support from Local Health Service   −0.312   0.227   1.888        0.169       0.732   0.469--1.142

  No direct support from school          −0.334   0.246   1.849        0.174       0.716   0.442--1.159

  No indirect support from school        0.406    0.312   1.694        0.193       1.501   0.814--2.769

  No support from private therapist      −0.137   0.203   0.455        0.500       0.872   0.586--1.298
  -------------------------------------------------------------------------------------------------------

Note: OR, odds ratio; CI, confidence interval.
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###### 

Responses to the open-response question about what could be of help do deal with the ongoing emergency.

                                        N     \%
  ------------------------------------- ----- ------
  In-home healthcare support            126   29.9
  Center-based healthcare support       44    10.4
  Loosening quarantine restrictions     41    9.7
  Ending lockdown                       30    7.1
  In-hospital healthcare support        30    7.1
  Increase school support               29    6.9
  Help setting a daily schedule         21    5
  "Nothing"                             20    4.7
  "Don't know"                          14    3.3
  Parent support                        13    3.1
  Peer relationship                     12    2.8
  Structured physical activity          9     2.1
  Community support                     9     2.1
  Financial family support              8     1.9
  Work support                          6     1.4
  Spiritual and religious reflections   4     0.9
  Information technology support        3     0.7
  Pharmacological support               3     0.7
